Phosphorylation of Munc18 by protein kinase C regulates the kinetics of exocytosis.
Protein phosphorylation by protein kinase C (PKC) has been implicated in the control of neurotransmitter release and various forms of synaptic plasticity. The PKC substrates responsible for phosphorylation-dependent changes in regulated exocytosis in vivo have not been identified. Munc18a is essential for neurotransmitter release by exocytosis and can be phosphorylated by PKC in vitro on Ser-306 and Ser-313. We demonstrate that it is phosphorylated on Ser-313 in response to phorbol ester treatment in adrenal chromaffin cells. Mutation of both phosphorylation sites to glutamate reduces its affinity for syntaxin and so acts as a phosphomimetic mutation. Unlike phorbol ester treatment, expression of Munc18 with this phosphomimetic mutation in PKC phosphorylation sites did not affect the number of exocytotic events. The mutant did, however, produce changes in single vesicle release kinetics, assayed by amperometry, which were identical to those caused by phorbol ester treatment. Furthermore, the effects of phorbol ester treatment on release kinetics were occluded in cells expressing phosphomimetic Munc18. These results suggest that the dynamics of vesicle release events during exocytosis are controlled by PKC directly through phosphorylation of Munc18 on Ser-313. Phosphorylation of Munc18 by PKC may provide a mechanism for the control of exocytosis and thereby synaptic plasticity.